The control of ascorbic acid synthesis and turnover in pea seedlings.
The rate of ascorbate synthesis and turnover in pea seedling embryonic axes was investigated in relation to its pool size. Ascorbate accumulated in embryonic axes of germinating pea seeds which has been supplied with ascorbate. Incorporation of [U-14C]glucose into ascorbate after a 2 h labelling period was reduced by ascorbate loading for 3 h and 20 h, providing evidence that ascorbate biosynthesis is inhibited by endogenous ascorbate. Ascorbate turnover was estimated by following the metabolism of [1-14C]ascorbate over 2 h after ascorbate loading and by the rate of decrease of the ascorbate pool size after ascorbate loading. Ascorbate turnover rate, determined by [1-14C]ascorbate metabolism, increased as a linear function of pool size. The absolute turnover rate was higher in ascorbate-loaded embryonic axes but was always about 13% of the pool per hour. The initial rate of ascorbate turnover, estimated from the net decrease in pool size after ascorbate loading, also showed a similar turnover rate to that estimated from [1-14C]ascorbate metabolism. Ascorbate loading had no effect on ascorbate peroxidase, monodehydroascorbate reductase, dehydroascorbate reductase or glutathione reductase activity. Ascorbate oxidase activity decreased after ascorbate loading.